Increased solubility of trimethoprim-resistant type S1 DHFR from Staphylococcus aureus in Escherichia coli cells overproducing the chaperonins GroEL and GroES.
The production of the trimethoprim-resistant type S1 dihydrofolate reductase (DHFR) from Staphylococcus aureus in Escherichia coli cells overproducing the chaperonins GroEL and GroES is described. The simultaneous overproduction of the chaperonins with DHFR results in an increased solubility of the enzyme. We compare the time course of production of active type S1 DHFR by measuring enzyme activity in cells overproducing or not overproducing the chaperonins. Although co-overproduction of the chaperonins reduces the total production level of type S1 DHFR, the amount of soluble and active DHFR is increased several-fold in comparison with cells producing only DHFR. Thus, the higher concentrations of GroES and GroEL in cells overproducing the chaperonins partially protect DHFR from aggregation, resulting in higher concentrations of soluble and active DHFR in the cell. Furthermore, we also demonstrate that the chaperonins can improve in vitro refolding yields of type S1 DHFR. These results suggest that it is possible to purify suitable amounts of trimethoprim-resistant type S1 DHFR for X-ray crystallographic studies.